Vascular washout reduces Ca2+ overload and improves function of reperfused ischemic hearts.
Relationships between myocardial Ca2+ uptake, recovery of ventricular function, and restoration of tissue metabolites were determined during 30 min of reperfusion following ischemic and anoxic perfusion with either zero or low coronary flow, zero flow with intermittent perfusion, and low-flow perfusion without substrates. When zero-flow ischemia was maintained for 30 or 40 min, tissue lactate levels increased approximately 100-fold; with reperfusion of these hearts, developed pressure recovered to only 70 and 40% of preischemic function, respectively, and Ca2+ uptake increased by 7- and 15-fold. In contrast, 30 min of low-flow (1 ml/min) anoxic perfusion resulted in accumulation of less lactate (15-fold increase), less reperfusion Ca2+ uptake, and recovery of developed pressure to the preanoxic level. Omission of energy substrates during the low-flow anoxic perfusion caused a reduced recovery of heart rate with lower high-energy phosphate levels and increased Ca2+ uptake, but contractile function recovered to the same extent as in low-flow perfusion with substrate. Even very low flow rates (0.06-0.16 ml/min) of oxygen-deficient perfusate increased high-energy phosphate content and contractile function and decreased Ca2+ uptake. Intermittent perfusion with either oxygenated or anoxic buffer between four 10-min episodes of ischemia reduced lactate accumulation, maintained function, and left Ca2+ uptake essentially unchanged. Recovery of developed pressure during reperfusion was negatively correlated with the amount of lactate that accumulated during ischemia or anoxia and with reperfusion Ca2+ uptake, regardless of the duration or type of ischemia or anoxia.(ABSTRACT TRUNCATED AT 250 WORDS)